OBJECTIVE: To identify and review published interventions aimed at the prevention of weight gain. DESIGN: A systematic review of published interventions aimed at the prevention of weight gain. METHODS: Search strategies Ð we searched eight databases, manually checked reference lists and contacted authors. Inclusion and exclusion criteria Ð studies of any design, in which participants were selected regardless of weight or age, were included. Interventions targeting a speci®c subgroup, multifactorial interventions, interventions aimed at weight loss, and those with an ambiguous aim were excluded. Data extraction Ð data were extracted on behaviours targeted for change, psychological model, behaviour change methods and modes of delivery, methodological quality, characteristics of participants, and outcomes related to body weight and self-reported diet and physical activity. Classification and validation Ð a taxonomy of behaviour change programmes was developed and used for classi®cation of underlying model, behaviour change methods, and modes of delivery. The data extraction and subsequent classi®cation were independently validated. RESULTS: Eleven publications were included, describing ®ve distinct interventions in schools and four in the wider community. Where diet and physical activity were described, positive effects were usually obtained, but all were measured by self-report. Effects on weight were mixed but follow-up was generally short. Smaller effects on weight gain were found among low-income participants, students and smokers. Many participants in the community-based studies were overweight or obese. Study dropout was higher among thinner and lower-income subjects. CONCLUSION: Interventions to prevent weight gain exhibited various degrees of effectiveness. De®nite statements about the elements of the interventions that were associated with increased effect size cannot be made as only one of the ®ve studies that involved an RCT design reported a signi®cant effect on weight. This intervention involved a correspondence programme and a mix of behaviour change methods including goal setting, self-monitoring and contingencies. Future interventions might be more effective if they were explicitly based on methods of behaviour change that have been shown to work in other contexts. Effective interventions would be more easily replicated if they were explicitly described. Effectiveness might be more precisely demonstrated if more objective measures of physical activity and diet were used, and if the follow-up was over a longer period.
Introduction
Obesity is rapidly increasing in prevalence in the UK 1 and many other developed countries, 2 and presents a major risk to health through its association with a wide spectrum of disease including type 2 diabetes, ischaemic heart disease, osteoporosis and some cancers. 2 Tackling this increasingly important public health issue requires action primarily at a societal level to counter the environmental in¯uences on physical activity and dietary intake. 3, 4 Action is also required to improve the effectiveness of weight loss programmes for individuals and groups who are already obese. A recent WHO consultation report described activities in these two areas. 2 A third strategy, which has received little rigorous evaluation, 5 is the prevention of weight gain. This might be particularly effective for people at risk of the metabolic consequences of weight gain, such as people with a family history of type 2 diabetes. 6 Although the interventions aimed at the prevention of obesity and its treatment may be super®cially similar, the emphasis on physical activity rather than dietary change may differ between them, 7, 8 and it is also likely that the content of the psychological intervention may be distinct.
This review was undertaken to inform an ongoing intervention aimed at the prevention of weight gain among people not selected by weight. Although previous reviews have focused on interventions aimed at preventing obesity and achieving weight loss, 5,9 ± 15 none of them were speci®c about the prevention of weight gain as a primary objective. Moreover, the reviews did not exclude studies in which participants were selected on the basis of their current weight.
The aims of this review were: (i) to describe the interventions aimed at the prevention of weight gain; and to characterise (ii) the target behaviours; (iii) the psychological models underlying the interventions, behaviour change methods and modes of delivery (for example newsletter, group); (iv) the methodological quality of the evaluation; (v) the characteristics of the participants; and (vi) the outcomes of the studies.
Methods

Inclusion and exclusion criteria
Published reports of interventions of any duration with the primary aim of preventing weight gain, in which participants were not selected by weight or age, were included in the review. Studies were included regardless of their design as our primary objective was to review the interventions, and there appeared to be few relevant randomised trials. Interventions in speci®c subgroups, 16 ± 18 for example those stopping smoking, were excluded because approaches effective in these subgroups may not be generalisable to other populations. Secondly, studies were excluded if weight control was part of a multi-factorial intervention primarily aimed at a speci®c disease (for example diabetes, coronary heart disease, cancer). 19 ± 23 This was done because it would be dif®cult to disentangle conclusions about appropriate interventions speci®-cally for the prevention of weight gain. Thirdly, interventions were excluded if they were aimed at weight loss, 24 ± 29 and ®nally, if the focus was ambiguous (for example weight control). 30 ± 32 Identi®cation and data extraction of papers
We searched the following databases: Medline (1966 ± present), EMBASE (1980 ± present), Psyclit (1974 ± present), Cochrane Library, Current Contents (Life Sciences), ERIC, HealthStar and Social Science Citation Index. The search strategy was limited to articles in English. The search strategies are shown in Table 1 . Relevant papers were downloaded onto Reference Manager Version 7 (Seven WH), 33 and the reference lists of all papers were checked manually. Authors of included papers were contacted and asked to provide references of any published interventions that met the inclusion criteria. The following data were extracted from the studies onto standardised data collection forms by the ®rst author: behaviours targeted for change, characteristics of participants, study design, underlying theoretical model, modes of delivery and study outcomes.
Twenty-seven papers, comprising all papers included by the ®rst author and a random sample of 16 excluded papers, were checked against inclusion and exclusion criteria by two reviewers (SG, PL). Any disagreements were resolved by discussion. As a result, no further papers were included. Three reviewers (SG, MJ, NW) independently validated one-third of the data extraction, and any disagreements were resolved by discussion. The resulting descriptions of the intervention, including the underlying model and behavioural change methods as A clinical and health psychologist (MJ) developed a preliminary taxonomy of behaviour change programmes, using textbooks 34, 35 and consulting experts in the ®eld (see Appendix). Behaviour change methods were then classi®ed (MJ), using the taxonomy. The classi®cation was validated by a second clinical and health psychologist (DJ) and any disagreements were resolved by discussion (MJ, DJ, WH). If the authors did not explicitly mention an underlying model, the classi®cation was based on the behaviour change methods used (MJ, DJ, WH) and the model is mentioned in parentheses. Modes of delivery were also classi®ed independently in the same way (MJ, DJ) and validated by a third researcher (WH). Any disagreements were resolved by discussion (WH, MJ).
Results
Search results
The combined search strategy identi®ed 11 publications that met the inclusion criteria, describing nine distinct interventions. 36 ± 46 Seven interventions were undertaken in the USA, and two in Italy. Two papers referred to an intervention with African-American mothers and daughters, 40, 46 two papers to the Pound of Prevention study, 43, 44 and two papers to the Pathways study. 36, 42 Four interventions took place in the community 40, 41, 43, 44, 46 and ®ve were schoolbased. 36 ± 39,42,45 Description of the interventions as checked with authors Forster et al 41 reported the community-based Pound of Prevention programme, a distinct activity within the Minnesota Heart Health Program aimed at the prevention of weight gain by diet and exercise. Monthly newsletters were distributed for a period of one year. Each newsletter had a postage-paid return postcard, on which participants ®lled in their current weight, date of weighing, and anything they had done to control their weight. The participants had $10 withdrawn from their bank account, and $20 was paid back if their weight at 12 months was not more than at baseline. An optional educational course was held with four sessions about midway through the year.
The Pound of Prevention study, reported by Jeffery and French, 43 had similar aims and target behaviours, but involved a larger population for longer (36 months) . The study comprised an education-only group (25% of participants), an education plus lottery incentive group (25%), and a control group (50%).
Participants in the intervention groups received a monthly two to four page newsletter with a stamped return postcard. They ®lled in the frequency of recommended behaviours (for example weighing) and their current body weight. In the education plus lottery incentive group the participants had their names entered into a $100 monthly lottery, contingent on returning the postcard. Participants could participate in a face-to-face weight control short course conducted by a health educator, aerobics classes, group walks, exercise seminars, a one-month membership of exercise facilities with free childcare, a correspondence weight control course, a marathon, a recipe contest, and the`5&3' Challenge, in which participants were challenged to exercise at least 20 min and to eat ®ve servings of fruit andaor vegetables on a minimum of 3 days per week. 44 Fitzgibbon, Stolley et al 40, 46 reported two interventions among African-American mothers and daughters aimed at obesity prevention by dietary change. During the 6-week pilot-study, 40 weekly one-hour meetings led by a clinical psychologist or a graduate clinical psychology student took place. Measures were taken in the ®rst and last sessions from mother and daughter pairings, or dyads. In the remaining sessions intervention dyads learnt to read food labels, calculate fat content, reduce fat intake while being able to eat in fast food restaurants, and use low-fat foods in meal planning. Group discussions focused on pros and cons of food choice, and obesity, hypertension, diabetes and analysing restaurant menus. Dyads also made a`Rap against Fat' with the information learned in the previous weeks. Each set of lyrics was put to music and tape-recorded.
The full intervention 46 had a similar structure, but targeted physical activity alongside diet, and lasted 12 weeks. A clinical psychology student and a dietician led the sessions. The sessions were similar to the pilot study, but also included tasting low-fat and high-fat foods, using food labels to buy more healthy foods, analysis of caloric content, a presentation about medical complications of obesity, discussions about exercise and coping with making dif®cult dietary changes, a low-impact aerobics class, and altering favourite recipes. Mothers and daughters in the control arm met in groups and received a programme focusing on general health issues such as communicable disease control, effective communication skills, relaxation techniques, and stress reduction.
Davis et al 38 evaluated a one-semester school intervention among Navajo and Pueblo Indians, aimed at the prevention of obesity by changing diet and exercise. Attention was also paid to tobacco use as a risk behaviour. Three intervention schools received a cardiovascular curriculum alone, and four schools received the same curriculum with an additional social in¯uences component. This comprised 18 h of lessons aimed at increasing knowledge and changing health behaviours. The lessons involved culturally relevant prevention activities, and ®ve
Interventions to prevent weight gain W Hardeman et al teaching training units on the cardiovascular system, exercise, nutrition, tobacco and social in¯uence. Members of the community were brought in to discuss the cultural importance of healthy traditions. In a home component children interviewed their family members about their eating and exercise habits. Children were sent home with nutrition recommendations, and community health fairs and a ®tness competition for school staff were organised.
Pathways is a continuing school-based intervention to prevent obesity in Native American children grades 3 ± 5 from seven communitiesanations: White Mountain Apache, San Carlo Apache, Tohono O'odham, Gila River, Oglala Lakota, Sicangu Lakota and Navajo. The aim is to provide an environment that supports and encourages healthy eating choices and increased physical activity. 36 The formative assessment phase of the work 42 was used to develop the intervention during an initial 3-year feasibility phase in eight schools, with full collaboration and participation of American Indians from each of the communities. It included a school-focused assessment, a communityahome-based assessment, and an assessment of obesity risk behaviours. In 1996 Pathways moved to a full-scale randomised trial involving 40 schools. The programme has four components: a school curriculum, food service, physical activity and family. 36 Donnelly et al 39 evaluated a school-based intervention to improve physical and metabolic ®tness by diet and physical activity over two school years. The school lunch had a reduced energy, fat and sodium content. Cooking techniques, commodities and vendor products were altered to reduce fat and sodium, and students received 18 grade-speci®c modules. Three times a week teachers delivered 30 ± 40 min sessions of physical activity designed to use large muscle groups. The emphasis was on activities that could be easily incorporated into the students' lifestyle.
Simonetti et al 45 described a 12-month intervention in three groups of schools in Italy aimed at the prevention of obesity by changes in diet and nutrition. In multi-media action schools (MA), printed and audio-visual materials were used, and discussion meetings organised with parents and teachers. Agespeci®c rules were used for correct diet and nutrition. In written action schools (WA) only printed material was distributed, and rules for correct diet and nutrition disseminated. The third group of schools functioned as control schools.
A second school-based intervention in Italy was aimed at the prevention of childhood obesity by improving nutritional knowledge and promoting an active lifestyle. 37 A second aim was to validate a manual about dietary education. The manual was used to teach primary school teachers and involve parents in the prevention of obesity. One school received dietary education and a second school functioned as control (G Cairella & G Tarsitani, personal communication). Table 2 summarises the underlying psychological model, behaviour change methods and modes of delivery. Only two studies 36, 40, 42 explicitly mentioned using a theoretical model, in each case Bandura's Social Learning 47 or Social Cognitive Theory 48 was mentioned, putting emphasis on increasing self-ef®-cacy. Four studies 37 ± 39,45 used a health education model with the main emphasis on providing information. One study 39 additionally made environmental changes. While these might be classi®ed as behavioural, the study did not use other behavioural methods, so we classi®ed it separately. The Pound of Prevention programme and study 41, 43, 44 and the study by Stolley and Fitzgibbon 46 appeared to use a behavioural model with behaviour change methods commonly used in clinical psychology, such as selfmonitoring, use of incentives, increasing skills and goal setting.
Models, behaviour change methods and modes of delivery
The descriptions of the interventions were quite limited and, as a result, some behaviour change methods used may not have been described, or were not classi®able as described. All interventions used information, of which two 37, 45 exclusively relied on this method, and one used environmental changes alongside information. 39 Otherwise, the most commonly used methods were rehearsal of relevant skills, 36 Interventions most commonly took place in classrooms 36 ± 39,42,45 and involved the family. 36,38,40,42 ± 46 Group interventions 40, 41, 43, 44, 46 and involvement of friends 43, 44 were less common. Six interventions 36,38,41 ± 46 used printed or written materials, and video 38 and audio-visual materials 45 were each used in one study. School teachers, 36, 39, 42, 45 nutritionistsadieticians 43, 44, 46 and food service staff 36, 39, 42 most commonly delivered the intervention, and to a lesser degree clinical psychologists, 40, 46 physical educators 36, 42 and health educators. 43, 44 Methodological quality Table 3 describes participants and target behaviours  and Table 4 summarises study design and duration of intervention and follow-up. Five interventions were randomised controlled trials, 38,41 ± 43,46 in which schools, 38, 42 dyads of mothers and daughters, 46 and individuals 41, 43 were the units of randomisation. Of these, two 38, 46 did not report on appropriately corrected analyses, and in one 36, 42 analyses are in progress. No study reported on intention to treat analyses and allocation concealment at randomisation or outInterventions to prevent weight gain W Hardeman et al come assessment. Four interventions 37, 39, 40, 45 were non-randomised trials. Recruitment rates were reported in one study, 41 in which 7.3% of those who received a recruitment letter enrolled in the programme. When reported, dropout from the intervention ranged from 6% 41 to 17%. 40 Dropout in the trials varied between 0% 43 and 23% 46 at 1 year follow-up, and was higher in low-income 43 and thinner 46 individuals. The intervention and follow-up tended to be of short duration. Interventions lasted from 6 weeks 40 to 36 months, 43 and no completed study reported a follow-up beyond immediate post-intervention measurements.
Outcomes measured
All studies measured body weight, body mass index (BMI) or skinfold thickness, and all but two 39, 41 measured self-reported diet and physical activity. Measurements of blood pressure, 39, 43 ®tness levels, 39 physical activity level, 36 peak aerobic capacity, 39 smoking, 43 and blood chemistry 39 were less common.
Characteristics of participants
Five interventions 37 ± 39,42,45 recruited school children (see Tables 3 and 4 ). All studies were undertaken in primary schools with students ranging from 6 to 13 y old. Davis et al 38 reported that one-third were obese, Cairella et al 37 that 20.5% of males and 29% of females were obese, and Simonetti et al 45 reported that one-third were overweight or obese. In the study by Donnelly et al 39 mean BMI was close to the 85th percentile for NHANES, 49 a national cross-sectional survey of the US population.
The Pound of Prevention programme, 41 and the study 43 and intervention with African-American mothers and daughters 40, 46 recruited in the community. Mean age in the Forster et al programme 41 was 45.9 y and that in the Jeffery and French study 43 31.0 ± 36.6 y. Both recruited subjects who turned out to be overweight. The African-American mothers 40, 46 were on average 31 ± 34 y old, their daughters 9 ± 11 y, and both groups were overweight compared with NHANES I. 49 Comparison of BMI across studies is dif®cult as it was inconsistently reported and criteria for being overweight and obese differed. Half of the studies targeted individuals with a low income or a socially disadvantaged background.
Study ®ndings
The effectiveness of the interventions regarding weight is reported in Table 4 . The Pound of Prevention programme by Forster et al 41 resulted in a net Interventions to prevent weight gain W Hardeman et al Interventions to prevent weight gain W Hardeman et al 43 resulted in more frequent weight monitoring in the intervention groups at 12 months (P 0.01 in men, P 0.004 in high-income women, P 0.06 in low-income women), but no differences in diet and physical activity. Weight change did not differ between the groups. A trend of less weight gain was observed in intervention men and highincome women, but among low-income intervention women there was more weight gain. Evaluation of activities 44 showed that the correspondence course on weight control had the highest participation rate, and participation in the exercise options offered was very low.
The pilot-study by Fitzgibbon et al 40 with AfricanAmerican mother and daughter dyads reported a decrease in daily fat intake in grams (P`0.05) and in daily percentage of total calories (P`0.05) consumed by the intervention group, compared to controls at 6 weeks follow-up, but no signi®cant differences in nutrition knowledge or attitude (P 0.13). The mothers' self-reported eating patterns (absolute and percentage fat intake) improved signi®-cantly (P`0.05), more so than the daughters. Differences in BMI were not reported. The full trial 46 demonstrated differences at 12 months between intervention and control mothers in saturated fat intake (P`0.05) and percentage of calories from fat (P`0.001), and smaller differences for daughters in percentage of calories from fat (P`0.05). No differences in BMI were found between intervention and control mothers.
After 3 years of intervention with Native American students, Davis et al 38 found a signi®cant increase in overall knowledge (P`0.001) and self-reported exercise habits (P`0.001), and a decrease in self-reported use of butter on bread and tortillas (P`0.01), in comparison with the control students. 38 Donnelly et al 39 found after 2 years that lunches at intervention schools contained signi®cantly less energy (9%), fat (25%), sodium (21%), and more ®bre (17%) compared to control schools (P`0.05). Differences in 24-h dietary intake between intervention and control schools were signi®cant only for sodium (P`0.05). At the intervention schools, observed physical activity was 6% greater in the classroom than in the control schools (P`0.05), but was 16% lower outside school (P`0.05). Body weight and body fat did not differ between schools for normal weight or obese children, and no differences were found for serum levels of cholesterol, insulin and glucose. However, HDL cholesterol was Interventions to prevent weight gain W Hardeman et al signi®cantly greater and the cholesterolaHDL ratio was less for intervention compared to control schools (P`0.05). The authors concluded that compensatory changes in energy intake and physical activity outside school may have been responsible for the lack of differences between groups. After 1 year of school-based intervention, Simonetti et al 45 found a decrease in the number of obese ( 7 12.2%) and overweight ( 7 12.1%) students in the multi-media action schools, and no differences in the written action and control schools (P-values not reported). Overall, smaller weight changes were found in obese students compared to overweight students (Pvalue not reported). Cairella et al 37 report only baseline measures and found that obese and normal weight students did not differ in physical activity, leisure time and nutritional knowledge.
The Pathways study 42 has yet to publish its outcome data. Currently only information about process measures has been reported. 36 Overall, half 38, 40, 46 of the interventions that measured diet and physical activity by selfreport 38 ± 40,43,46 found positive changes. Effects on observed weight were mixed, with two studies 39, 46 ®nding no signi®cant differences between intervention and control group, two studies 41, 45 reporting less weight gain in the intervention group and one study 43 ®nding less weight gain only in subgroups.
Discussion
The nine distinct interventions primarily aimed at the prevention of weight gain that we identi®ed had mixed effects. Effectiveness appeared to be greater among older, male and high-income participants, and lower among low-income participants, school students and smokers. However, robust conclusions about relative effectiveness require randomised controlled designs, longer follow-up periods, bigger sample sizes, intention to treat analysis, and precise measurement.
Due to the variability of study designs, samples and outcome variables, it is dif®cult to identify effective types of interventions. Only one of the ®ve studies that involved an RCT design reported a signi®cant effect on weight. This intervention involved a correspondence programme and a mix of behaviour change methods including goal setting, self-monitoring, and contingencies. Other reviews 50, 51 show that, among other things, the use of behaviour change theories, feedback on behaviour change, and individual exercise programmes are associated with effectiveness. It remains important to establish whether more complex techniques add to the effectiveness of provision of information alone, and whether face-to-face interventions are more effective than those delivered by post, as this will have implications for the likelihood of implementation, the costs and the potential geographical scope of programmes.
The underlying theoretical models and methods of behavioural change were rarely fully reported, perhaps due to perceived or actual limitations in journal space. In our attempt to classify components of interventions, we are more con®dent that identi®ed components were included than that non-identi®ed components were actually absent from the intervention. Unless underlying models and methods of behaviour change are identi®ed and described accurately, it will be dif®cult to replicate effective interventions in different situations. Use of our taxonomy (see the appendix) may assist individuals developing interventions to consider the full range of possible approaches. Moreover, if underlying models and methods of behaviour change are articulated, systematic reviews in the future may be able to identify more clearly which are most effective. At present, reviews suggest that the use of psychological methods in developing interventions might render them more effective. 50, 52 However, often more energy is devoted to the evaluation of poorly de®ned interventions of limited generalisability than to appropriate prior development. 53 Diverse models put differing degrees of emphasis on the key psychological processes which underlie behaviour change and which, therefore, need to be targeted in an intervention study. The model which we have characterised as the Health Education Model, focuses on the provision of information about risk and the behaviour changes required. Other interventions also include information provision, but are based on models which propose that other factors are necessary to in¯uence behaviour change. Social Learning 47 aCognitive Theory 48 proposes that the key cognition which needs to be enhanced is self-ef®cacy, while the behavioural models use methods directed at changing behaviour directly rather than through changing cognitions. The models differ in their emphasis on early or late stages in the process of behavioural change, with Health Education methods and the provision of information focusing on the early, motivational changes and behavioural and environmental models being directed at the action phase. 54 Future research might explore the comparative effectiveness of individualised approaches derived from Social Learning Theory and behavioural theory on one hand, with Health Education approaches and persuasive communication, designed for larger target groups, on the other hand.
Most studies were aimed at changes in both diet and physical activity, although the majority of strategies targeted diet. When interventions targeted physical activity, they focused on exercise, and any distinction between the two concepts was not always made clear. Physical activity includes all usual activities such as walking, cycling and climbing stairs, whereas exercise usually refers to structured programmes. 55, 56 Future interventions aimed at prevention of weight gain might focus on small changes in habitual physical
Interventions to prevent weight gain W Hardeman et al activity, as organised exercise seems to attract relatively few participants 44 and may evoke behavioural compensation. 39 We noted that the technique of starting with easy changes that were then gradually increased was only reported in one study, 38 even though this behavioural technique has been shown to be effective. 34 Physical activity that is repeated and practised in a given setting will become habitual, 57 whereas exercise is more likely to require conscious decision-making and the development and implementation of speci®c plans to perform the behaviour. 58 As physical activity has been shown to be predictive of future weight gain in prospective epidemiological studies, 59 ± 63 it has considerable potential as a means of prevention of weight gain in non-overweight individuals. More research is needed on effective strategies to achieve this.
When diet and physical activity were measured, most studies showed positive changes. However, the great majority relied on self-report measures that may lack validity. 55 More objective measures are needed, such as heart rate monitoring with individual calibration to measure energy expenditure. 55 This technique is a feasible way of assessing the pattern and total level of energy expenditure in medium-sized epidemiological studies, 64 and has been used in high and low intensity exercise interventions. 65 Similarly, more objective assessment of food intake might be achieved by measuring relevant biomarkers. 66 Although most included studies had a randomised controlled design, they had short follow-up. As the effects of interventions on weight gain can only be measured in the long term, longer follow-up periods of about 5 years would be informative. The high dropout rates among low-income and thin individuals indicate that speci®c strategies are needed to retain these participants in relevant programmes. It would be useful if short-term effects on immediate processes such as uptake of the programme and changes in knowledge were reported, and if medium to long term effects on diet, physical activity and weight were described.
The methods used in this review have several limitations. We did not search the grey literature or include any unpublished interventions. However, we reduced the chance of not including relevant interventions by requesting information from authors about any other interventions that they were aware of. It sometimes proved dif®cult to identify the exact aim of the intervention. We may have excluded interventions that reported weight control as the aim, but which in reality, were aimed at weight gain prevention. The taxonomy that we used as a ®rst attempt to classify underlying theoretical models, methods of behaviour change and modes of delivery, and may require re®nement. However, we feel that it should be helpful to anyone developing future interventions, as it indicates the range of possible approaches to behavioural change. Finally, we might not have classi®ed all of the components of the intervention, as the authors may not have reported everything that was actually being done, or they may have reported it in a way that made it dif®cult to classify. However, the process of checking the description of the components of the interventions with authors should have minimised such omissions. In addition, the use of a second abstractor to classify each component of the intervention will have diminished the likelihood of misclassi®cation.
In conclusion, interventions aimed at the prevention of obesity or weight gain in which participants are not selected by weight are scarce, and studies provided little detail on the intervention, underlying theoretical model, and study methods. Where diet and physical activity were described, positive effects were usually obtained but all were measured by self-report, and effects on weight were mixed. Future interventions might be more effective, if they were explicitly based on methods of behaviour change that have been shown to work in other situations. Effective interventions might be more easily replicated if they were explicitly described. Effectiveness might be more precisely demonstrated if more objective measures of physical activity and diet were used, and if the follow-up was longer.
